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Listing of claims: 

1 . (previously presented) An attenuated derivative of a pathogenic microorganism 
which comprises: 

(a) a non-functional native chromosomal essential gene; 

(b) a recombinant complementing gene on an extrachromosomal vector, 
wherein the complementing gene can recombine to replace the non-functional native 
chromosomal essential gene; and 

(c) a desired gene on the extrachromosomal vector, wherein the desired 
gene is a recombinant gene encoding a desired gene product; 

wherein said complementing gene of (b) is a functional replacement for 
said essential gene of (a), wherein the desired gene is stably maintained in a progeny 
population of the microorganism. 

2. (original) The microorganism of claim 1 , wherein the microorganism is a member of 
the Enterobacteriaceae and the extrachromosomal vector is a plasmid. 

3. (previously presented) The microorganism of claim 2, further comprising an 
inactivating mutation in a gene selected from the group consisting of a pab gene, a pur 
gene, an aro gene, nadA, pncB, galE, pmi, fur, rpsL, ompR, htrA, hemA, cdt, cya, crp, 
dam, phoP, phoQ, rfc, poxA, galU, mviA, sodC, recA, ssrA, sirA, inv, MA, rpoE, flgM, 
tonB, and slyA. 

4. (original) The microorganism of claim 3, wherein the desired gene product is an 
antigen. 

5. (original) The microorganism of claim 4, wherein the antigen is selected from the 
group consisting of a bacterial antigen, a viral antigen, a fungal antigen, a parasitic 
antigen, a gamete-specific antigen, an allergen, and a tumor antigen. 
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6. (original) The microorganism of claim 2, wherein the essential gene is selected from 

the group consisting of dapA, dapB, dapD, dapE, dapF, and asd. 

7. (previously presented) The microorganism of claim 6, wherein the non-functional 
native chromosomal essential gene is an asd gene wherein said asd gene comprises an 
insertion or a deletion. 

8. (original) The microorganism of claim 2, wherein the recombinant complementing 
gene lacks an RNA polymerase -35 recognition sequence and a promoter -10 
sequence. 

9. (original) The microorganism of claim 8, wherein the recombinant complementing 
gene is an asd gene. 

10. (original) The microorganism of claim 2, wherein the desired gene is operably 
linked to a eukaryotlc promoter. 

1 1 . (previously presented) The microorganism of claim 1 0. wherein the eukaryotic 
promoter is a CMV (cytomegalovirus) promoter. 

12. (previously presented) A recombinant vector comprising a recombinant 
complementing gene, wherein the recombinant complementing gene lacks an RNA 
polymerase -35 recognition sequence and a promoter -10 sequence. 

wherein the recombinant complementing gene is a functional replacement for a 
non-functional native chromosomal essential gene when the vector is present in a 
microorganism having a non-functional native chromosomal essential gene. 

1 3. (previously presented) The recombinant vector of claim 1 2, wherein the vector is a 
plasmid capable of expressing the recombinant complementing gene in a 
microorganism that is a member of the Enterobacteriaceaa. 
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14. (previously presented) The recombinant vector of claim 12, wherein the 
recombinant complementing gene encodes an enzyme that catalyzes a step in the 
biosynthesis of DAP (mesodiaminopimelic acid). 

15. (previously presented) The recombinant vector of claim i 4, wherein the 
recombinant complementing gene is an asd gene. 

16. (previously presented) The recombinant vector of claim 12, fgrther cpmprising a 
gene encoding a desired gene product. 

1 7. (original) The recombinant vector of claim 16, wherein the desired gene product is 
an antigen. 

18. (original) The recombinant' vector of claim 17/ wherein the antigen is selected from 
the group, consisting of a bacterial jantigen, a viral antigen.a fungal antigen, a parasitic 
antigen, a gamete-specific antigen, an allergen, and a tumor antigen. 

19. (original) The recombinant vector of claim 16, wherein the desired gene prgduct is 
therapeutic to a vertebrate. 

20. (original) The recombinant vector of claim 19, wherein the desired gene product is 
selected from the group consisting of a lymphokine, a cytokine, and a sperm-specific or 
egg-specific autoantigen. 

21 . (original) The recombinant vector of claim 16, wherein the desired gene product is 
operably linked to a aukaryotic promoter. 
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22. (original) The recombinant vector of claim 21 , wherein the eukaryotic promoter is a 

CMV prompter. 
23-44. (canceled) 

45. (previously presented) An attenuated derivative of a pathogenic microorganism 
whicft comprises: 

(a) a mutation of a polynucleotide sequence that renders a native 
chromosomal: es^ientiai gene nonrfMnctional; 

(b) a recpomtonant wmplementing g^ne on an extrachromosomal vector, 
wherein the cdmpjementing gene fe a functional repfa<^em fc^,said essential gene of 
(a) and wherein said complementing gene can recombine to replace the essential gene 
of (a); and , 

(c) a desired gene on the extrachrdmosbmal vector, wherein the desired 
gene is a recombinant gene encoding a desired gene product; 

whefein-lh 6 desired ^gendls'^biy.mair^ihed in a progeny population of 
therhicroorgahism}' ■ 

46. (previously presented) An attenuated derivative of a pathogenic microorganism 
which comprises: . 

(a) a non-functional native chromosomal essential gene; 

(b) a recombinant complementing gene on an extrachromosomal vector, 
wherein the complementing gene can recombine to replace the non-functional 
chromosomal essential gene; 

(c) a desired gene on the extrachromosomal vector, wherein the desired 
gene is a recombinant gene encoding a desired gene product; and 

(d) an inactivating mutation in a native gene selected from the group 
consisting of a pab gene, a pur gene, and aro gene, nadA, pncB, gale, pmi, fur, rpsL, 
ompR, htrA, hemA, cdt, cya, crp, dam, phoP, phoQ, rfc, poxA, falU, mviA, sodC, mcA, 
ssrA, sirA, inv, hilA, rpoE, flgM, tonB, and slyA; 
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wherein said complementing gene of (b) is a functional replacement for 

said essential gene of (a), wherein the desired gene is stably maintained in a progeny 

population of the microorganism. 



-7- 

PA6E 13/27 " RCVD AT 912412004 4:25:24 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 " DNIS:8729306 * CSID: * DURATION (mm-ss):07-56 



